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ABSTRACT 


This  report  volume  presents  plotted  aft  rotor  blade 
chord,  torsion  and  absolute  loads  measured 
during  the  CH-46  Composite  Rotor  Blade  Flight 
Stress  Survey. 
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1.  INTRODUCTION 

A  flight  stress  survey  was  conducted  on  a  CH-46  helicopter  with 
A02R1702  composite  rotor  blades.  The  test  was  conducted  in 
accordance  with  Paragraphs  4.3.2  and  4.7  of  Reference  1. 

General  test  description  and  pilot  comments  are  included  in 
Reference  2. 

The  tests  were  conducted  at  the  Boeing  Vertol  Flight  Test 
Facility  at  Ridley  Township,  Pennsylvania,  during  the  period 
of  June  1977  through  November  1977. 
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2.  SUMMARY 


A  flight  stress  survey  and  structural  demonstration  was  conducted 
on  the  #1  CH-46E  Helicopter,  BuNo.  153372  (S/N  2268)  . 


The  components  under  test  were  the  A02R1702  composite 
rotor  blades  and  the  A02R1710  blade  socket. 


This  volume  contains  measured  steady  and  alternating  aft  rotor  blade 
chord,  torsion  and  absolute  loads  plotted  versus  true  airspeed. 

The  same  data  is  tabulated  in  Volume  10. 
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3.  DATA  PRESENTATION 

This  report  contains  measured  steady  and  alternating  aft  blade 
chord,  torsion  and  absolute  loads.  The  data  is  presented  as 
plots  versus  true  airspeed.  The  steady  and  alternating  values 
are  plotted  separately  and  appear  together  as  two  plots  per  page 
for  various  level  flight  and  maneuver  conditions.  The  load 
levels  shown  represent  the  maximum  alternating  load  cycle  occurring 
during  the  particular  flight  condition.  This  same  data  is 
tabulated  in  Volume  10. 

Detailed  flight  condition  parameters  and  a  complete  tabulated 
summary  of  maneuvers  for  each  flight  can  be  found  in  Volume  1 
of  this  report. 
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3.1  Gage  Identification  and  Index 

Data  plot  indexing,  strain  gage  identification  and  instrumentation 
code  information  for  data  presented  in  this  volume  are  as  follows: 


DATA  CODE 


ACTIVE 


49760 

49770 

49780 

49790 

49800 

49810 

49820 


49840 


49860 


SPARE 


69770 

69780 

69790 

69800 


69860 


MEASUREMENT 


NAME 


69760  Aft  Blade  Chord  Bending  Sta.  50. 


Aft  Blade  T.E.  Tension  Sta.  88. 
Aft  Blade  T.E.  Tension  Sta.  159. 


Aft  Blade 
Aft  Blade 


69810  Aft  Blade 

Aft  Blade 
Sta.  73. 


Aft  Blade 
Sta.  240. 

Aft  Blade 
Bending 


Torsion  Bending  Sta.  52 
Torsion  Bending  Sta. 138. 
Torsion  Bending  Sta. 242. 
Absolute  Top  L.E. 

Absolute  Top  L.E. 

Extension  Link  Chord 


UNITS 

(IN-LB) 

(IN-LB) 

(IN-LB) 

(IN-LB) 

(IN-LB) 

(IN-LB) 

^alN/IN) 

£*IN/IN) 

(IN-LB) 


DATA 
PLOT 
PAGE  # 


NOTES : 


A  complete  description  of  the  instrumentation 
for  this  stress  survey  can  be  found  in  Volume  1. 

A  flight  by  flight  summary  of  operative  gages 
can  be  found  in  Reference  2. 

The  spare  gages  were  utilized  when  the  active 
gages  proved  inoperable. 
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Tne  following  table  summarizes  the  sign  convention  adhered  to  for 
the  gages  presented  in  this  volume. 


GAGE  MEASUREMENT 
NAME 


(+)  POLARITY 
CONDITION 


Aft 

Aft 

Aft 

Aft 

Aft 

Aft 

Aft 

Aft 

Aft 


Blade  Chord  Bending  Sta.  50. 

Blade  T.E.  Tension  Sta.  88. 

Blade  T.E.  Tension  Sta.  159. 

Blade  Torsion  Bending  Sta.  52. 
Blade  Torsion  Bending  Sta.  138. 
Blade  Torsion  Bending  Sta.  242. 
Blade  Absolute  Top  L.E.  Sta.  73. 
Blade  Absolute  Top  L.E.  Sta.  240. 
Blade  Extension  Link  Chord  Bending 


Blade  Leading 
Blade  Leading 
Blade  Leading 
L.E.  Up 
L.E.  Up 
L.E.  Up 
Tension 
Tension 
Blade  Leading 
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GROSS 

WEIGHT 

C.G. 

HD 

RPM 

CONDITION 

LBS. 

IN. 

FT. 

Level  Fit. 


Level  Fit. 


Pullups (PWR  ON&OFF) ,  P.P.D. 
Rec. 


Turns  (PWR  ON&OFF) 


Control  Rev.'s  (PWR  ON) 


Control  Rev.'s  (PWR  OFF), 
Flares 


P.P.D. 's.  Autorotation 


Level  Fit. 


Level  Fit. 


Level  Fit. 


Level  Fit. 


Pullups (PWR  ON&OFF) , P.P.D. 
Rec. 


Turns  (PWR  ON&OFF) 


Control  Rev.'s  (PWR  ON) 


Control  Rev.’s (PWR  OFF), 
Spiral  Desc. ,  Flares 


P.P.D. 's  Autorotation 


Level  Fit. 


Level  Fit. 


Pullups (PWR  ON&OFF) 


Turns  (PWR  ON&OFF) 


Control  Rev.'s  (PWR  ON) 


Spiral  Descent,  Flares 


P.P.D. 's,  P.P.D.  Rec., 
Autorotation 
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Plot  Format  (Continued) 
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PLOT 
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